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A. General Asgessiient of Soviet Electronics Progress. 25X1

% although the German epeclallsts ps5x1
were assigned, while in the USSR, a number of basic problems 1n

electronics, some ch were claimed to be of very high

aecurlity level, never permitted to ggggkg;;_ggf%%iigiJand
operational information pertaining to these problems. no 25X1
access to other insﬁitu:esdgaling with 8imilar, and in fact,

the same problems. ot allawed to visit the Soviet pro-

duction : neither lae to any classified Sovlet
files, Efffffi;g;);;;,;,;ﬁi a series of hlghly
specializéd problems, and a number O routine 25X1
technical problems, and discussed these W ovietv englneers at

all orgaenizational levels, including the outstanding Soviet
technical and scientific leaders,{gfnlnever had access to the ,5yy
goviet. finished electronics equlpment, ve not seen them in test%

r performance or
German equlpment

ing or prototype u
operational data.

at a distance, such as the SCR-584, Meddo e, and
recognized them because of | prior knowledge. Aj Germans, 25X1

had good opportunities to compare our observations and interpret

what worked on. Thus, | 25X1
strive (o) Twith the fechnical and operatlonal

background necessary Ior our work and withheld by the Soviets. 25X1
At times able to check our conclusions against subsequen2oX1
developments and against unguarded remarks by the Soviets.

this provided a very good general plcture O SVLET
ne field of electronics. |

e T -—-‘-i— ‘ ' = - ‘ -25X1
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25X1
a good
deal of thinklng and reading gener
appralsal of the Soviet electronics progress 1s realisticd 25X1

|
|1t 1s based primarily upon deductive and

inductive reasoning.

At the end of World War II, | | the Soviets started with 25X
very weak, lneffective and spotty capablilities in virtually all

branches of electronics--in radar, in navigatlion. and guldance, in
countermeasures, in vacuum tubes and other components and materials.
They had good sclentists, very capable leaders, and decent '

~'mechanics; but were extraordinarily wesk in the middle class of-

englneers. The -nly exception to this might have been in the
flelds of communilcations and infrared where the Sovlets believed
themselves to be technically competent. This opinion was shared
by such Soviet leaders as Admiral Berg, Captain Shehukin and

others - 25X1

immediately after the end of the war the Soviets

recognized cleerly the importance of electronics in military
operations; that they were outrightly scared by the progress of

the western neatlons, and particularly of the In this fleld; 25X1
that they recognlzed clearly theilr own backwardness and the

urgent need to remedy this, | | they 25X1
declded to invest large-scale efforts in the buildup of thelr . ..
electronlces capabllities and that they assigned to thease & very

high priorlty of natlonal effort, perhaps second only to that

asslgned to atomic znergy. Agsln, this was general knowledge

among the Soviets and these idess expresased many times by 25X1
theln beat men. By & very realistlc appralsal of thelr

" deflcolencles snd weelknezaes; by & acarefully developed plan for

ghort .and. long-range actlons; by a careful and painstaking

exploltation of : 4 } wes, facillitlies, methods and

personnel; and, very important, by a very capable 25X1
and effective maniagement © eir own resources and talents--the

Soviets have heen able, in less than ten years and starting with

very llttle, to achleve an lmpresslive record of electronic
acoompllshments, bulld up en effective and fast growlng electronle

potentieal and lay a firm foundation for a steadlly expanding native
competence, ) 25X1

'1ist some examples of f | to be the 25X1
Soviets outstanding accomplishments in electronics:

(&) In radar technique the Soviets, without any direct assistance
from the Germans, were able to gopy and produce in . :
impressive numbers the| |SCR-58L radar, not & simple equipment, o5x1
a8 early as 1949/50 and were producing them in hundreds per 25X
year thereafter; and to design and produce an alrborne
three om radar similar to Meddo

\ BE ‘ 25X1
(b) In redar countermeasures or Jamming the Soviets developed,
in part by copying the German practices and equipment, 25X1
but primarily by native e d methods, technlques and
high-power equipment, perhaps not without some 25X1
foundation, that thei untermeasure potentlial 1s one
of the best in the world.
(e) In telecommunlcations they have completed new facilities and
reconstructed and expanded facilities which had extensive
wartime damage and in addltlon introduced the use of decimeter
equipment and other modern techniques. They have developed
a very large communication Jamming capabllity against foreign
propaganda broadcasts q Ehey had some 500 or more 25X1

Jamming transmitters in the USSR).
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(d) In navigation, with the assistance of German specialists, they
reviewed very carefully all navigational systemsin operation
and in development, and developed a system which 1s relatively

free from Jamming and whlch fits thelr basic requirements -of
accuracy and reliability.

{e) In high-frequen
. atence

Re COMPpEe

cy technique the Sovliets have in general reached
" the We 1 were at einal

Q ang w

| (For example, they proved to be able
to do a better job on millimeter waves than was done at
Fryazino with our assistance,) They have been doing original
work on very hilgh power (of the order of 10 megewattd) high
efficiency (RO%% magnetrons and produced high power klystrons.

(f) Though in general the Soviets are behind | in
vacuum tubes, they have bullt a number of very-large vacuum
tube plants, lncreased thelr productlon output. of common and
speclallzed tubes many times beyond.-that of the end of the

- World War II days and managed to produce some troublesome tubes
© (such as AK-5) without much more trouble than has been
experienced -ln the West.

(g) They have improved their educational program and with German
"asglstance bullt extenslve and effective on-the-Jjob technical
training facilitles which permltted them to f£1ll up their
gaps in practlical. englneers, beginning sémetime in 1950, and
have developed a very effectlve menagement program for the
use of thelr facllitles, raw material resocurces and manpower,

25X1

25X1

25X1

‘25X1

5.
S -An their oplnion, the time of cutright dependence of the

\

-ready afld would stand .on thelr own

~UB8R-on forelgn electronlcs sclence and technology, typleal of

the immediate post-war days, had passed end that the Soviets were

|chey would not explolf forelgn developments,
even-by outright copying, if this wae 'to their benefit. E:::::i:]
the Soviets reached the stage of sclentiflc and technologlcal
maturlty in electronice, and that they consider themselves competent
to-handle thelir own problems. It ghould slways be kept in mind

theat the Sovliets are determined to be self-sufficlent 1in everything
and although ready to use forelgn efforts to thelr advantage they
have & deep-seated distrust of forelgners.,

'the great Spviet gtress on electronlcs 1s con=-

dltioned by their concern with naticnal securi

|speclificelly with thelr mllitary prepsredness.

Tthe Soviet people do not
want war.," e drivitg force tehind all Soviet
ectivities, electronios lncluding, is to get rea
thet the Soviets belleve war to be lnevitable.
whetjNcopeEDir concept of war 1s basleally offensive or defensive,
rrom the words of Admirel Berg, Zuzmanovseky, and other
eaders, that during the immedlate post-WBY years %he Soviets

 Btressed the' defensive elements: that was the reason for the high

pricrity on redar and communlicatlon Jamming., There was a2 very

definite shift,.| | in Soviet thinking from the concept
of local defensge to the.concept of long-range defense and finally
to the concept of offense. \

L% General BelmEgy wag responslble
e

J}for the change in the highest priofityggngggggtfonics from counter-

measures (Jamming) to navigatilon. ‘ Russian history
preconditioned the Soviets to anticipate the need to trade space
and manpower for timg\to‘build thelr dgfense. This is]the basic

SECRET
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reasen for moving thelw strategic activities far inland (le, = -
Central Siberlé and 'dther distant areas) and making all their
regearch and productlon instltutes as nearly self-sufficiént as
possible. However, the last war taught them that it is offense
that Wins the war,;-and that a well-developed offense can perhaps
remove. or reduce the need for defense, They have been on the ..
offense in "cold war"--they are apt to rely on offense in actudl

. war, . R ' 25X1

10,

11,

12,

In splte of the general advances in electronics, there are,
e ne

serious weaknesses. in the Soviet electronic pictures
- 1s the unbellevably low technological level of the large  25X1

masges of people ln the USSR. Admiral Berg, wilth the assistance
of Captain Shchuirin and others, has been working hard to. reach’
the Soviet masses oy such popular-level Soviet publications asg
Radiotelkhridlta.s In the USSR, however, even Radlotekhnlka 1s high-
brow stuff and Admiral Berg's efforts have barely scratched the
surface. The masses are blissfully ignorant of the important
role which technology as a whole;, and electronlcs in partitular,

can have in the private life of the pecpl 25X1

| And yet 1t is from these ignorant masses that

the Sovliets wlll have to draw the human material for their
electronic speclalists, and in case of war, for the low-level
operating; malntenance and productlion personnel. -

There is[::::::::::] a very large dissipation of highly qualified 25X1
manpower in the USSR as the result of the Sovlets' declsion to

make all their important research, development and production units
fully self-sufficient.and independent. This might be an important
factor in their defense plans, but 1t must lead to a lerge-scale
duplication; overlapping and waste of apecialiste who could be
asglghed to more immedlately productive dutiles.

‘There are also serious gaps in the Soviet substantive sections of

electronics. Perhaps, one of the most important 18 the continued
gscarclty of scientiric and technologlcal instrumentation. The s
Soviets have never been strong in tHis fisld, and the high rate

of their post-war sclentific and techneliogical expeatision placed
such & heavy demand on laboratory equlpments and production

testing and control devices that the Soviets have not been able

to cope with 1t, This 1s the baslc reasen for the Soviet purchases
of such equipment from ebroad. . the Scviets will 25X1
continue to be dependant upon the Wegt 1n-this fleld. for some

time to come. ‘ ‘

_the Soviets are weak at present in the field 25X1
ol gservo=technique. Though strong in the theory of telemetering:

and remote control; they aystgﬂgtigglly vetoead any German proposal
for the use of servo-technique, h 25X1

, c : n ¥ S0V ]
specialists wlth the use of'the precision techniques in thelr
fleld. The same observations apply to the-3oviet lack of precision
goniometers in navigational systems. ' !

In spite of the strong interest of the Soviets in the advanced type

of computers, the data handling procedures in the laboratories

and in production plants is alsc very primltlive. At 25X1
Fryazino the only devices used by the englneers are glide rules,:

graphle charts (nomograms) and abacus. . . ‘

B. UltrasonicApeﬁelopments, R

25X1

familiar with only one Soviet project]

might be concerned with uIﬁraspnIc
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uses, The project was concerned with "verv smaill" o)
be used in small boats.

.The project was started In Leningrad in 1949 and was
returned to Lenlngrad in 1950, toc a Navy laboratory, |

_ , on posslble application of the
device other than 1t might be used ag an echo-gounding fathometer
to measure underwater profiles.

The operating frequency was 40 kilocycles/second; the peak power
wa: Eo be 50 kllowatts. Nothing specific was k about the o
DU L0&ad A4 ¥ D1l 2 enns .

| The only signiflcant condition was that the top of the
pulse.be flat wivrin 104, The normal pulse frequency was to- be
one, pulge per second, thé pulse ratio 1/30. The, pulse charac-
teristics were improved through the use of a choke.in the screen

grid circuit. The transmitter tube was pentode although originally

Sovlets trled a triode. The pentode was of rather large size,
about flve or six inches in diameter and 50 cm high. It was
teated water-cooled, but worked alr-cocoled. The pentode was
designed by a man in Leningrad.

G. Badar

Soviet development and preduction of "Meddo" ("blind bombing")
radear has been concentrated at & large plant in Saratov.. The
three~cm magnetron presumably for this radar was first constructed
at Fryazino and the klystron was designsd in Leningrad. This
latter infermation was gathered from Gerlach, who 1s a German
klystron speclallst, and & German megier-mechanlc, both of whom
worked on klystrons in the USSR and were transferred to Leningrad
to agsist, ter sverything on"Mzddo'"preduction, ineiuding the
klystron and magnetron,ssemns t [ &
Concerning alrcralt sighting,

The hlister of the Western "Meddo" is

very. long and extends far below the alreraft fuselage, The

Soviet bombers [ Jappeared to have a radome of about two

squabe feet in dimenslon. The hood beneath the Soviet alrcraft

18 belleved to be too small to accommodate the normal "Meddo"”

antenna, | | the antenna of the Weatern "Meddo"

kad beer modified or the Berlin-type antenna had been used. A
n sntenr.: gould just £1t into this space.

‘There were two Pauke radars in Germany during the last war fer
airborne gun-laying. One operated in the nine-ten om reglon; the
other in the 25-27 or 61-72 om prasgion. The nine-om Pauke was the
one in which the Soviets demonstrated Interest. The Pauke had
oscillating dishes and in a pursult plane cne probably would not
work with these, The instruments for the pursult alreraft should
be with stationary dishes. The Pauke could thus be greatly

simplified. | ' the Soviets have worked on the Pauke
very much, They are well acquainted ; » _problems of a modern
fighter plane and its requirement

the Soviets do not have the Pauke Korean

lons and .the § '
servo-techniques to be a weak polnt with the Soviets.. The

facét that the Soviets do not have the Pauke can only be due to
the fact that they have been unable to produce 1t.

In 1946.the Soviets were very much interested in the Forsthaus, a

German 10-cm Telefunken early warning development. |

| It 1s possible, however, that

 £he hlgh-nower magnetron development work in the 10-cm reglon

25X1

25X1
25X1

25X1

25X1
25X1
25X1

25X1

25X1
25X1

25X1

may be
assoclated with such development. This 1s consldered lmportant work.
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\ Soviet interest in early warning radar of -  25X1
wave lengths in the region above 12 cm (below 2500 Mc/s), such as,

for example;. the Forsthaus FK, operating in the 25-27 cm region.
However; the Soviets had a very intense interest in tubes in the )
wave-length reglon between 1.5 meters and 40 cm. The development

was supposed to be top secret and the German englneers were not

gupposed to hear about 1t. Some Germans were belleved to have -

agsisted in assoclated problemsn The peak output powers reportedl
sought were 25X1
The probable application =

ment 1s radar or llnear accelerators, with radar mere likely.

Only additional information. bearing on possible early warning
radar developments was the fact that Captain Shchukin in 1945

and 1946 was working on a study as to whether a system for
alreraft detectior at distances of 300-400 kilometers was feasible.

18. ‘ | 25X1

19.

20,

contacts with Naval men were the following: Captain-
Professor Shchukln, co-editor of the Soviet sclentific publicatilon,
Radliotekhnika | Shehukin is a 25X1

professcr in a Leningrad millitary technological institute £
[%gdio frequency work:-he is. a;NayygﬂantainggigEngin@arﬂgfg 25X1

He always appeared.in uniform in Germany and in civilian clothes

in the UsSR . He 1s probably active but not on sea duty, he is

probably with some Englneering or Navy Bureau, He appeared to

be particularly interested in "Brommy" and "Gollath." Also in

1946 SUNCODEDET professors from the Technlsche Hochscule 25X1
1n LenIngrad who all appeared in the uniform of Naval officers.

For example; the head of the Technische Hochschule in Leningrad

wore the uniform of,a Vice-Admiral. [::::]another professor in 25X1
the uniform of & RearmAdmiral who came to Germany for about a

waek a i ery volumlnous.book on electronic

tubes ., 25X1
There were

|

several projecrms on stabilllizing the freqguency c<f oscillators, one
of which was cl:arly for the Navy, to stabilllze frequencies on
ships In the presence of large conducter masses guch as funnels,

The Fryazlino work was very theoretlcal and the Soviet osclllator
stability specifications were one part in 10,000 for both 10 and
~ ate was to be one per gecond,

it 25X1
was consildered highly secret, and more than one minlstry was
interested in 1t. There were no requlrements on the absolute
atabllity of the r&ceiver, thg .
beacons and gulded mlsslles, 25X1

official 1llalson man wae /Imu/ LUKOSHKOV, leader of the
Theoretlcal Department at Fryazino. Orders came through him,
end| | reports went diredtly to the Council of the Ministry, 25X1
In this case there were three or four minlstrles interesteds
Comniunlcatlons Equipment; Aeronautical Equipment; the Navy and
an unknown fourth ohe.

In 1048 coples of the SCR-58L ate 108
[ , o e
SCR~584 at Dr Buschbeck's which may have been an original.

had finlshed about

Zuzmanoveky .

:5..ns\t:a|.:L:Las.‘c:Lcm.'g,,1;\81r they had some difficulties in
reproducing the SCR-584. a complete Soviet instrument,
only the modulator. | 8 Moscow flak battery.

three pulse frequencies used with the Soviet set.,
hey were 1,000, 2,000, and 5,000, {

25X1
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22,

23.
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25,

26,
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'ﬁo Soviet work on IFF or recognition equipment. The
German FuG-25 or . other foreign IFF equipment were not noted,

Malenkov was hedd of the radar committee in 1947, and his
representative on the Committee was Admiral Berg of the Navy
whov,%ﬁ formerly on active duty but now retired. The radar 4
committee was formed in 1947. The leading spirit on the committee
was Captain Shchukin. A Major General UGIER alsc served as a
Scientiflic member of the commlttee er was a gentleman who
worked. as an ovganige Shohukin's seeretary
W§§4g§§9:in_6§?mény es well a8 50 other advisers who were nos
mamg‘,_?bglﬁhgwaammisteép Mest of them were Svetlana peeplé whe
had come to Germany to study tubes. There were no sub-committees,
A5 times psople carie frem the USSR who wWere interested in seme
Speeial Enejests;' They held somewhat lower ranks, ususlly Masjor
or sometlmes Oaptaln (Army) who were to study special projeets;
‘gov ekample; Porsthaus or Jsmming, Godonel
OpoY, A Deputy Minister of the Mini ormunleations Equlp=
was assigned to the redar committes but was not & member,

ShE,; WHO ,
"Afﬁ@% ggﬁ?,'the'démmitbae was disbanded and personnel under

Shehuktln were transferred to Oommittes number thvee of the °
Minlstry of Oemmunieations Eguipment. The planning waa then
sarried eut under the Ministry, The various interested parties,
Army. Navy, AlrForee, and Signal Communications had their taske
3! 'ﬁ@@é@g%ﬁ so=ordinated 1gheen33neticn with the Minlstry of
L ere Was sQnneqtl tween the

(o
il

&

umt <]

£

ons Bquipmen,

HANMPe

LisInﬁhevﬂﬁnﬁrﬁwuiouﬂﬁ!il?iiﬁElruEr,vni‘UIu . of the
ar 108; Admival Berg's institute,

f ]
The davalopmont of tubes for eight millimeters vegan in de \
in 1546 for the Soviets, Then Osptain Shohukin told we.s

working #ith 1,25 om wave length,

'the projest for
& klystron and magnetron for eight mm. These experiments came to
an end in Ootnber 1946, Tn klystron made in
another institute near M
being made at Fryszino,
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28, |

5

{a) the Buschb - S.

(o)

25X1

infregardqu the,gbviet work on gulded missiles:’

the Buschbeck group 1s the best German group in
Theé USSR on gulded mlselles with good scientific and technical

p capabilities. Formerly there was another group,.the Askenla

group. originally worked in Kuybisghev, but

oleft Kul and were divided in two parts~-¢ne
"went o work: with Buschbeck end the other back to Germsny;

(c)

the Buschbeckimrgun‘masifgrcedAtg,gign & new
Tour=year contract

thils
. means that the Soviets expected to complete the work of this

group ahd solve their guildance problems | This’ would..

" pérmit the normal procedure of & covling-off perliod of & ye&ar

'&nd then return the group to Germany.

the Sovie+s recognize clearly that for short-

,irange guldance of & V-2 type misslle, decimeter waves could,

be used,;. pﬁﬂhaps arcund 20 cm, For distarnces of several

- hundred miiss or longer, meter waves must be used,

(o)

' the comments of Buschbeck's assoclates, Germans.
and Soviets,. that the Soviets considér the V-2 type of miasile

- of utmost lmportence, beceuse it 1s least subJect to jamming;

(£)
(&)

(n)

le, 1t can be interfered with only during the immedlate
- post=launching phase, thereafter 1t follows & baliistic
trajectory without any guldance.

\eomments of Cepteln Shchukin

_ g8 Was very
 muechh Interested no% only 1In the deEiEﬁ‘EEﬁéEfénof missliles

but also in electronice countermeasures against guldance,
against terminel homing and missile fuzes,

| the basic Soviet work on missiles is not
‘dohe by the Germane,or by & Germen-Soviet group such as
Buschbeck's, but by some Soviet organizations without any
‘German participation. \ ‘that thelr work ls
concerned with the’ devaiopment of eleotronieally-controlled
guided misgsiles of the,v- type.

the Soviets will be able to have & long-
rengeé semi-balli ars,
.the
r’mportance Whlch The Sovlets assign4;?iguiggdimigailgaiand_:]
‘thelr general progreas in electronic
™ o

v
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i - Buschbeck himself was very secretlve and would not say anything

‘about: hls work, problems or progress. His people were less:

’*,3restrained;Vbut'talked'onlyxin generalities or in regard tovverY‘

" minor technical-details, - :

31;g:0riginaiiﬁ;.Buééhbedkfs‘grouplworked on V-2 techniques which were

begun in Germany, | consulted by the Buschbeck group on

- speclal characterlgtick of vacuum tubes and detectors,:part-
ioularly their performence at great heights--160 km. The

. :problem ‘was egsentlally that considered by the Germians in thelr

y V-2 work. Later; in'Germany;. that work was done ‘also in

rémoﬁe»controi:problems; not In Moscow but in Heiligen

~ {one of the men from Heilligen See is now at Wetzlar). Also
~from conversatliong with Buschbeck | | the

basic problem handléd by his group was that of missile control by

the use of gyro:devices. | the basiié®

. burned "ds

S worgvgpwégé;original‘éuided migelle instltute 1n Moscow which
L

32,

N \: ‘
~the | gyros,..

33,

34,

wnrin 1949 was done on the essentlal problems 'WHith

weré ‘initiatéd in Germany.

: o MBuschbecky and from one of his speclélist-~
enginees who wWas transferred to Fryazino that in 1948-49 .
the Soviets were not: able to produce gyro instruments and all
‘thelr ‘experimental work was with. instruments acquired bf

wTthp“sdviets:fromstﬁémcérmanﬂwar-time 8tock in Thueringen.,

_in L9k

! the-Boviets were not even able to copy
In éiecﬁroniq,su;daﬁéé,.the-initial'Soviet work ‘also’ followed the
Gerpen tremnd, ‘Two stepe were ussd by the Germans in guldance

. development for V-2, ~Oneé was the development of a guldance system,
on & wave length of spproximately slx meters corresponding to the

old: German blind-landing system. The aecond phase was'the
development of 'Kogge 1 and Kogge 2 systems,
initlally the Scovietse were using this system, "OUn

17 emy primarily because Buschbeck knew this system very well,

-] ‘the Saviet successful work in long-

range navigational system operating in multi-meter range, .

" might have induced ‘them to apply this experience ‘to their

35.

36.

- guidence of mlsslles, and: to concentrate on long-wave electronics
guldence:or ‘contrel.in the multi-meter wave reglon.

' ' xih‘SOR%SBh radar used by the Busghbeck people in
‘ elr'migsile development work,.
~ SCR-584's used by Buschbeck people was very good,

| ‘ , | wark on a special high-precision
cathode ray tube, [ . - .

the work on this tube was still in experifiental mtages. -

l ‘ |1t was used, -at that time; by the

Sl
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"i’ L5} —1 ] .
Buschbeck group. | | the tube work came = 25X1
from balllstic specialists, especlally the Soviet Navy and was
related to an invention of a Soviet Naval officer who worked on
it in Institute 160, Apparently, therefore, the interest in the
tube did not céme originally from the gulded missiles 8peclalists.
- ‘ | 1t may well be applicable, and perhaps 25X1
has been used, 1n the Soviet development work on the long-~range
V-2 type of seml-ballistic missile. ’

E. Electronics Computer,

37. | ' the Sovlet work on computers is that in 25X1
. which Prof Gutenmacher was involved | F25X1

" Gutenmacher 1s regarded by the Soviets as a high-quality computer
specialist, | Gutenmacher is conslderably short of 25X1
being a geniusg, | | the Soviets overestimate him. 25X1

Perhaps 1t 1s due to the fact that a computer gpeclalist must

be both a mathematician and electronics speclalist-~-a rare

combination in the USSR. Prof Gutenmacher 1s the only person[:]g 25X1
| ]in the USSR who knows a little of both, 25X1

38. Gutenmacher's analog computer was bullt for the solution of a

system of llnear differential equations up to the sixth order.

This computer was desilgned by Gutenmacher and bullt at Pensa.

There were perhaps no more than 10 of these by the end of 1951.

Of these, only three were in good working condition, oné was

used by Gutenmacher. one was near Mvtischl and one : te 160,
25X1

| It operated on a principle of condenser-

registance dlschiarge. The mailn problem was to obtailn good
relays for the periodic short~circuiting of condensers. The
set of relays supplled originally were so unreliable that 1t
was nearly impossible to work with the equipment. | | 25X1

these be veplaced by good relays produced in Leningrad, and 25X1
this made the computer usesble. But, in fact, the computer was
not used. Its construction was good, but it had many.-deslgn
wesimesses, | | »

that Gutenmacher started (1951/52) work on the 25X1
development of a dlglital computer at hils Moscow Institute,

Thls work 1s probably still Zﬁéptember 195;7 in the experimental

stage.

25X1

39.

desligned an co o

Mscheduljed 25X1

] [the equlipment was considered
too complicated, and most probably was not used.

bo. [
' electronic writer,
Tor publlication in the USSR,

b, _ a serles of 25X1
lectures on computers to the members of the Institute so that
they could learn the fundamentals of analog and digital computers,
. | In splte of the fact that at 25X1
our instltute there were good mathematiclans and good electronics
englneers, and that they were well acquailnted with the men [ | 25X
T o | there appeared to be no appreclation 25X1
ol the Importance of computers in technological and scilentific
work. :
F. Electronlc Navigstion.

42, \ \1mmad1ately after the end of the war 25X1

the highest priority effort in the USSR was glven to electronics
countermeasures, but that later this priority position was

shifted to long-range navigation., [ B | this fleld of 25X1
Soviet endeavor gtlll cccuples the most important position in

Soviet electronics,
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The Soviets have an excellent team in the electronic navigation
field consisting of General Belyakov. (who was the navigator of
the Soviet plane which flew over the North Pole) who 1g an. . -
experienced flying officer, a very good adminlstrator and man

of ¢ondiderable vision and power, and Professor Stillermanp,
General Belyakov's close assistant and the best Sovliet navigas-
tional theoreticlan. They work at an instiltute, -
B | located south-west of Shcholkoveo
(there was a very large alr field there). There is also another
place under Belyakov's control located at the Chkalov fleld
(Chkalov was the pilot of the North Pole flight),

The German'group which | on electronic naviga-

tlon consisted of Xotovsky, Kaufmann and Feuggner. Kotovsky and
Kaufmann are high-qualitcy technlcal leaders, Feussner is a

speclallst in mechanical deslgn. All three are somewhere in the
Lenlnerad area.
| -

'the theoreticai basis for the Soviet approach to

long-range navligation was derived from a theoretical study
written bz Professor Zinke | ,  He undertook
(in 1945/L6) some thecretical work regarding propagation of -
electromagnetlc waves., The by~product of his study was that:
the ‘effe¢tive ranges possible .with long-wave, especlally at
great dlatances; were much higher than was then generally
believed., As the result, ._bf thils work; General
Belyakov, who visited Berlin, assigned to 08SW, in May or Jufie
of 1946; two basic design problems--(a) short wave cm systeém
for 300-500 km (on a long & range as posaible) with an accuracy
of 50 meters Ethis» was for use with bombing
devices) and (b) a Ecngwrange‘nabigational system with & range
of 2500 ¥m and 5 km scceuracy. Several conferences weré held
wlth the Soviet mpecialists on the projects (at,one meetling;

in additlion to other Soviet speclallats, General
Belyskov and Vaslly Stalin were present). Work on these
gystems was not completed at 0SW because of inadequate facilities.
But_as an introductory step all then known navigational systems,

25X1

25X1
25X1

© 25X1

25X1

25X1

" 25X1

25X1

25X1

including the Western ones, were carefully reviewed and reassessed.

\ in part as a result of slow progress at 0SW, and
primarily because of the decision msde around that time by the
Soviete to transfer all. important work to the USSR, the study of
the navigational systems and the development work was taken
from OSW and aesigned to the Soviet institutes under General
Belyakov. 'a very thorough reessessment of the

25X1

25X1

world experience in navigetion was undertaken there by the Soviets,

with some help from the Germans, and that decisions were reached
in regard tg back a ;ongnrange system and a short-wave om system,
l - } the Soviet final decislons were in regard to
fechnlocal characteristics of the adopted systems,
discussione-with the Soviets in 1945/46, and from s U

reports of the Germen speclalists that the Soviets were not
interested in producing copies of the Western equipments but

25X1
25X1

wanted & new develovment approach to the problem. More specifically

the' Sovlets were gulded in general by the

following principles and goals:

(a) Short range system (decimeter)--The Soviets were concerned
S wleh the baslce problems 1s poselble to develop a short-
-renge system which would work automatically with the
required accuracy? Prof Stillermannand a young asslstant,
o | studled this problem very
- thoroughly. For example, this asaiatantAasked[::]tQ
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determine the: éffect of changes in the dlelectric constant of

the air, | ‘ lat distances of 200 to 300 km error 25X1
due to this factor alone (1f the dielectric constant 1s assumed

o be constant) may be approximately 20 to 30 m. On thig

~basls 1t would appear that some correction or calibration

~methods must be used by the system if the accuracy of )

- 50 m 1s to be obtalned (use of leading plane, photo

reconnalssance, use of homlng devices, etc). Other operating
conditions were lald down by the Soviets, | 25X1
\ dolng the preliminary work at OSW 25X1
the Soviets required that 30 to 50 planes had to be given
the opportunity to ilnterrogate the ground stations and "

' recelve Instructlons without interference. Thus a system
proposed then was different from that used |
during the last war, which c¢laimed an gocuracy of 50 m,

. The system uded two receiver statlons, the distance between

~which was known. The antennas were designed to rotate

- rapldly to eliminate the mutual interference between planes

in the air. | 'what happened to this proposal 25X1

~or what final system the Soviets decided upon.

25X1

(b) Long-Range System--The basic Soviet requirements initially
-, Tormulated by the Soviets in 1945/46 for OSW were:

. range€--2,500 km or more; accuracy--5 km or better; operation-
© ally rellable under.diverse propagation conditions, fHeedom
- “from- Jemming and sb: ‘ :

25X1

‘qugantitative measure of the requirement in regard to traffic
. ‘or operatlondl rellability.

(the Sovlefs postulated that the range of the new
- gystem should be et least double of that for Loran with the
aceuracy of 5 km), Decca, which was judged to be preferable
- 4f & large number of plsnes were to be gulded to a large
- number of different alrfilelds and VOR systems which were
- belleved better for alr traffic with relatively few landing
fields. As a result the asystem proposed was: ko operate in
the frequency range around 2,000 m on a short~duration
pulse phase-comparison basls with a pesk power of the order:
of a megawatt (which was recognized to be no serious problem).
The system was to use two ground statlons against three used
in Loran. There was some talk of super-imposing & medium-
frequency (10-20 meters?)system upon the basic 2,000 m
system, | An original 25X1
antenna for this long-renge sysftem was desligned by
Dr Hasselbeck 1n Berlln., The antenna, of a table model type,
was tested wilth cm waves,

G, Soviet Telecommunicatlons,

48, | 25X1

(&) relatlvely high competence of the Soviets In 25X1
this rIeIay‘ﬁerﬁgps the only sectlon of electronics in whilch
the Sovliets dld not conslder themselves backward at the end of
the war and thus dld not face the need of intense new post-war
development and (b) perhaps a corollary to the above, very few .
telecommunication ‘problems were asslgned to the Germens., [ | 25X1
\ the generally better situetion in Sovlet tele- 25X
communications is due to the fact that research and development
in telecommunications was hendled before the war by the Svetlana
group, conaisting of the hest Soviet englneers and undoubtedly
very able by any standard.
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49, [ Jknow very 1itt1e about. the.Soviet activities in the general 25X1
fleld of propagation and ionospherics., " ]they . 25X1
. 8tudled very carefully the world literature on fhae ﬂnh#nnﬁ%and 25X
.‘ 4 ’he

‘ -et8 carried out. special studles -in the field of propagation

‘and lonospheric disturbances to determine what special tech-

niques might be necegsary to cope with the manv varied 25X1
atmospherie conditions of their countrv.

] 'two Sovlet organizations deal
with such.matters: the Postal Department of Telecommunication
Servicesg;andnmmg‘

50. | Lippsmann's work on E-cHanfie Systems
The problem was Landled on a competitive basls between Lippsmanh,

of Institute 20, and the Institute at Mytischi. Apparentl
gnhﬁmgrng;iw

L« —Lippsmann won, -and received 100,000 rubles for Hi

the wave lengths
of the order of 50/60 cm were considered:) l 25X1

] Lippesmenn did some theoretical work which leaa him té.éﬁe
-concluslon that the maximum number of channels he could use in a
ulse-position modulation 4s 36. | ‘ 25X1

80hl pecple were of the opinion that a centimeter antenna
of *1o%ltun;ng,range wes a difficult enough job and they were
not interested in going any further. K

51, 25X1
-;gﬁutﬁjff,iﬁﬁvJ#famfrEading30viet papers and talking to Soviets
co an@ -other Germans, ‘thit much consideration was given by the
Soviets to the relative advantages of radio versus wire systems.
More specifically, there was much dZscussion about a coaxial
versus redlo relay system for use between Kharkov and Mascow,
and the digcussions involved considerations of the overall
performance of such systems for a 6,000 kn span.. . Conourrently
additional wire circults were discussed for & Moascow~V31adivostok
line, but not using coaxial cables ] 25X1
‘there was a speclal department at OSW which handled carrier
, ems development for the Soviets, and some of the Germa
is fleld went to the TSSR laten. |

epecialists in th
| Soviets were
. working on speclal cocaxlal cables in centimeter and decimeter
wave reglon, but that was perhaps in connection with radar
technique., Since hardly any one In the USSR but government
offlclals uses long-distance circuits, and there is only -
vone private telephone line in the USSR, why they 25X1
need_ to 'be concerned with wlde-band systems such as presently
used on coaxial cables. | | 25X1
I3oviets have coaxlal systems
“an re presumably bullding coaxial cables,

52, ] 25X1
, . German engineers worked, under the
~general supervision.of MGB personnel, on small lightweight
portable tranamitters. These were used perhaps in Xoree, ' These
small transmitters were to be left at strategic points and
goul%ibe operated from a distance to permit finding their
ocation,

25X1

53.

the Soviets were intensely interested in very low 25X1
| frequencies for communication with submarines, FAAABAA\A&A;\:]
Captain Shohukin that the basio principle of communications

with a submerged submarine was well known to them in 1945 and
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at they: were‘able "o ‘carry on- agnh eommunications before 1946

with a submi¥riné submerged to the depth which left the tip of

5&;

the antenna no lower than four meters below the surface., A4S a
“‘matter of ‘facty | \Gaptain Shchukin clalmed that
the ‘Soviets did this before the end of the war, | i
Soviet interest in "Goliath" and "Marius" was primarily
ue to the fact that these ‘gave them additional transmitting
faeilitieso Some questions came up 1n 1951 in Fryazino: regaprd-
“ing the reproduction of tubes for the "Marius" transmitter. It
is possible that the transmitter l1s in regular use now. o
égéptember 19537."* The Soviet interest in "Goliath;"
8- due to ‘speclal consfructlon of 1ts antenna which reduced the
earth reslstance of the antenna to 1/3 ohm., -

The 80viets were very ‘active in broadcast Jammingo |

: they might have 500 or more jamming ‘transmitters, : In: this

- connéction | | in Fryazino and in other places

~around Moscow, the Soviets have ‘& very large number of commnnica4

' tions antennae ("antenna forests"™), the size of which exceeds

. {:'anything | in Germany,
55,
e Jamming foreign broadcasts they permit thelr engineers and

It 1s- interesting that although the Soviets are very active “An

.. meéchanles to bulld their own radlo receilving sets without any

. restniction ‘on frequency coverage., As a matter of fact: ‘they

' sponsor ‘Bhd assist such activity. at Fryazlno the
~80v$gt englneers ‘and mechanics were permitted and encouraged to
- dra

~ receivers and transmitters at home,: one mechanic
‘even managed to build himself a television receiver,

upon some stock materlials and 11d radlo

{Thene are three televisions statlione in the USSR: in Moscow,

© ' Leningrad snd Kiev. The programs;- are of good

57.

58,

quality. | each ste radlo station

and that the gystems are not inter~connected by cables or
other methods., A few television receiving antennas were seen
around Moscow-and Fryazino., All were of the gimple dipole
typemmno elaborate antennas were noted for such. reception.

oq Proximit Fuzesu

__ [the Sovlets were not producing subtminiature tUbes
for use in proximity fuzes and had no proximity fuzes,

|Capteln Shehukin was very much Interested in countermeauures

‘agalinst proximity fuzes; that as early as 1945 he had sub=
miniature type tubes and was much interested in having these

copled; and that Institute 160 made no.coples of subminiature

tubes, ‘although 1t was given a Job, in 1949 or early 1950, to
build special production equipment for such tubes.

'[::::::::::]some thinking.and talking to other Germans returned
from the USSR l—g‘"—g—q— Soviets

have been producing both the iﬁ??iﬁiffﬁfﬁ tubes and some
proximity fuzes at Kalinin, the Kellinin plant was.
ready for produetion:in 1949/50 and that it handled only

speclallzed subminiature tubes and asscclated equipment#, [:::j
|

|the manufacture of subminiature parts for.
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proximity fuzes makes sense only if large quantities can be
‘produced. The quality production of large numbers of tubes

requires good engineers, | _ |'Major Cheletnin 25X1

i1s such an engineer with experience in this field, but even

more important he is a good leader and excellent organizer. | | 25X1
| the matter of subminiature tubes 25X1

and proximity fuzes were discussed with German specialists up
to about the time the Kalinin plant was ready for pPOductiOﬁ, » Ny

germans being approached on the matter of subminiature tubes

or proximlty fuzes.. | sometime in 1950 25X1
‘the Soviets might have reached the position of belng able to

handle ‘the whole matter themselves,

I. Electronle Countermeasures.

- 59. 25X1
‘Recelvers befween three and 40 cms are under
development,” The band between three and 10 cms was covered
with different pleces of apparatus., The band was covered without
gaps. | |the steps cannot effectively be made much 25X1
wlder than 10% plus and minus due to limitations of the antenna.
Down:to- 40 em detector-vides sgets are used, below that wave
length tunable, | EE I e
‘at the higher frequencies parabolas were used, and at the 25X1
1 e-frequencles several element dipole arrays. The tunable
equipment at wave lengths longer than 40 cm is believed to have
8 preamplifier ahead of the mixer. ' the Brommy 25X1
type array was ever .considered at these radar frequencies. [ ] DEVA
the application of such devices is principally for 25X1
. ground usey not special equipment for tha Navy or thg4A1r4EQngf, o5X1
%he MGB-makes such equipment becsuse they regnons
radic monitoring and radar survelllance. 25X1
60, gijinformation on Wullenweber development was gathered in part 25X1
y discussion in th from time to ¢ W o)

25X1

The antenna array was an exact copy of the German
World War II array. Work commenced at OSW and the MGB later
continued with it, The array for Musa oconsists of a wide
circle of approximately 50 individual antennas; Brommy has been
used in this connection for observation of short duration
slgnals. The receiver input mixers, i-f ampliflers, oscillo=-
scope were the same as in Germany. The Soviets have completed
one’ such installation bullt by the Germans covering 15 to 90
meters wave lengths and another is planned to be built by the
Soviets themselves covering higher frequencies from 7.5 to 15
meters, The higher frequency system was to use the same type .
of array in appropriate scale, | 25X1

UNJ

ﬁg{‘The locatlion of the exist-
ing Wullenweber was. near Moscow bub 1ts exact location was top
secret., It was probably east of Moscow in the direction of the
Gorky railroad, but this is only en assumption. The MGB -spon=-
sored this development; it 1s hard to differentiste MGB fr
military personnel since MGB men usually work in uniform,

Both the Navy and the police are

25X1

interested in thilse kind of development. It is probably designed
both for protection against 1llegal transmissions within their
country and intercept of external transmissions. The short
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signal requirement placed upon Brommy was 10 millisecends.
| other d-f development 1s from conversations

|
with Mr Rehbock. 'The Soviets belleved that Brommy was too

expenslve and too complicated and it would be better to install

a large number of Adcocks and to work with them. |
|the rotating gonlometers used with such devices,

The commurilcations between ‘d-f installations, or other detalls
or methods to extend baselines or improve accuracles and speed
of high-frequency direction-finders. Schuettloeffel and Rehbock
should have more data. Rehbock very likely will come West, but
Schuettloeffel will probably remaln in East Germany.

The production rate of the 500-600 watt tunable magnet

is some hundreds a month. ii44444444444444444444&&n4££gn4at41@4;ﬁ
. The
klystrons-are all labelled wilth their wave-band after a K prefix.
The -designation for the magnetrons are simllar. Concerning
future plans the Sovliets wanted greater output and wider bands
of energy; this they discussed frequently. The first plan for a
tunable magnetron was to make 1t continuously variable over a
band, a technique which 1s easy for the Germans. However, for
the Sovlets this was too complicated and they changed to four
steps., Much work was done on this., The band of coverage was
about 9,0 -710,5 ecm,

The tunable intercept receiver has a sensitivity of U4 XT at 40 cm,
Thils is not considered unusual. The amplifier must have a

small nolse factor in relation to the mixer., Such values are
gbtainable with careful engineering work., Concerning sensitivit
of the radar intercept devices at other wave lengths,

from three to 10 om it 1s very poor; beginning
at 10 cm 1t 1s falr, At wave lengths longer than 40 cm 1t is
believed of comparahle value to that listed at 40 cm,

The Soviets wanted the Germans to develop wide frequency ftunable
receivers. down to 2,5 cm. They approached the problem in the
laboratory by use of a system which was part of a wave gulde
controlled by plungers to change the frequency. The work
progressed sufficiently far to permit someone to use 1t,

‘ | It was still only laboratory work
but the reagon for it was quite clear, The Germans call this
a "Panorama" receiver and it is applicable not only to laboratory
use but to radar observatlon., The shortest wave lengths of
such work were 2.5 em., The tunling retlo was only
1.6 or 1,7 because at greater ratlios the wave gulde must be
changed due to false modes. The limit of 1.7 applies to wave
lengths below slx cm, When concentric cables can be uged,
tuning ratles of two or three to one are posslble,
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